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APPENDIX VI 

Modified Swedish Method of Analysis 
Using Slice Procedure 

1. General. The procedures presented in this appendix are for use in 

making detailed slope stability analyses assuming failure would occur along 

a circular arc or along a surface of any arbitrary shape. For uniformity and 

simplicity of presentation, failure is assumed to occur along a trial circular 

arc. In the modified Swedish method, the sliding mass is divided into slices 

of either finite or unit width, and a number of trial failure arcs or arbitrary 

sliding surfaces are investigated to determine which is most critical. An 

important feature of this method is that earth forces acting on the sides of 

the slices are considered. The direction of the side forces should be as- 

sumed parallel to the average slope of the embankment. Since the side 

forces are internal forces, they must be balanced to obtain a solution. This 

requires either the use of analytical procedures using a digital computer to 

solve a set of simultaneous equations by iteration or the use of graphical 

procedures involving composite force polygons or graphical integration to 

balance internal earth forces. The graphical procedures are described in 

this appendix because of their relative simplicity and clarity. While the 

modified Swedish method is particularly applicable to homogeneous dams 

and dikes, it is also used for analyzing zoned embankments. The decision 

whether to use the modified Swedish method or the wedge method should be 

based on the stratification or lack of stratification of the soil mass. The 

circular arcs shown in the examples of this appendix are not necessarily the 

most critical trial failure surfaces, since the examples have been developed 

only to illustrate the various methods and procedures. 

2. Procedure of Finite Slices. a. Embankment Without Seepage Forces. 

The sliding mass is divided into a number of slices of convenient width as 

shown in figure 1 of plate VI- 1. Generally, six to twelve slices are sufficient 

for reasonable accuracy, depending on the embankment zonation and 
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foundation conditions. A typical slice with forces acting on it is shown in 

figure 2 of plate VI- 1. The force W is the total weight of the slice. The 

resisting cohesive force CD is assumed to act parallel to chord AB (fig. 2) 

and is equal to chord AB times the developed unit cohesion CT;, . The-force 

FD acting at an angle +D with the normal to AB is the resultant of the ef- 

fective normal force at the base and the developed frictional force. Assum- 

ing a trial factor of safety, the forces acting on each slice are combined into 

the composite force polygon shown in figure 3 of plate VI-I, using a con- 

venient force scale and following steps 1 through 5 as outlined below: 

(1) Draw the weight vector of the uppermost slice (slice 1). 

(2) Draw the developed cohesion vector C D parallel to the base of the 

slice. 

(3) Draw a line normal to the base of the slice from the upper end of the 

weight vector. 

(4) Construct a line at an angle of 4, from the normal line. This es- 

tablishes the direction of the vector FD , the resultant of the normal and 

frictional forces on the base of the slice. 

(5) From the head of the cohesion vector, draw the side earth force 

vector parallel to the average embankment slope to intersect the resultant 

vector, thereby closing the force polygon. This establishes the magnitude of 

the developed vector FD . The forces on each subsequent slice are then con- 

structed, using the side earth force vector of the previous slice as a base. 

The composite force polygons must be drawn to a large scale to ensure ac- 

curate results, since they are cumulative-type diagrams in which small 

errors can have a large effect on the error of closure. To obtain the safety 

factor of balanced external forces, composite force polygons for different 

trial factors of safety are constructed to determine what safety factor results 

in closure of the composite force polygon. The errors of closure for each 

trial composite force polygon are plotted versus the trial factors of safety, 

as shown in figure 4 of plate VI- 1. A smooth curve drawn through the plotted 

points establishes the factor of safety corresponding to zero error ofclosure. 
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b. Sudden Drawdown. TWO analyses for each trial failure arc are made .--: 

for impervious embankments subject to sudden drawdown, one for conditions 

before drawdown to determine developed normal forces and one after draw- 

down using the developed normal forces before drawdown. The procedure is 

illustrated in plate VI-2. A typical slice in an embankment with forces act- 

ing before drawdown is show-n in figure 1, and corresponding sections of the 

composite force polygons are shown in figures 2(a) and 2(b) of plate VI-2. 

In this procedure it is assumed that no seepage has occurred and that the 

pore pressures acting on the bases of the slices after drawdown reflect the 

increase in soil weight from submerged to saturated in the drawdown zone. 

The value of the developed normal force ND is determined from the before- 

drawdown analysis and is used in the after-drawdown force polygon, since no 

increase in developed normal force over the before-drawdown state is con- 

sidered for an impervious embankment. For any slice with a base located 

above the upper pool (i.e., the entire slice is composed of material having 

moist unit weight before and after drawdown), the magnitude of the side earth 

force determined in the before-drawdown analysis is used in the after- 

drawdown force polygon. Steps in constructing the composite force polygon 

before drawdown are the same as those shown in figure 3 of plate VI-i. The 

magnitude of the developed normal forces is determined from the before- 

drawdown balanced composite force polygons (zero error of closure) by con- 

structing lines perpendicular to the normal force lines from the tail of the 

developed friction vectors as shown for one slice in figure 2(a) of plate VI-2. 

Steps in constructing the after-drawdown force polygon are indicated in fig- 

ure 2(b). In determining the weight of the slice before drawdown, submerged 

weights are used for that portion of the slice below the upper pool level. The 

upper pool level is conservatively assumed to extend horizontally through the 

embankment to the trial sliding surface. The weight of the slice after draw- 

down is based on the saturated or moist weight above the upper pool, satu- 

rated weight between the upper pool and horizontal extension of the lowered 

pool, and submerged weight below the lowered pool. When the trial failure 
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surface is a circular arc, the factor of safety after drawdown can be com- 

puted as indicated by the equation in plate VI-2. This eliminates the ne- 

cessity of constructing the after-drawdown composite force polygon in fig- 

ure Z(b), plate VI-2. The use of a sudden drawdown flow net for semi- 

pervious embankment zones and the procedures for this type of analysis are 

given in plate VI- 1 i. 

C. Embankment with Steady Seep= In the case of steady seepage as 

shown in figure i of plate VI-3, the water forces acting on each slice must 

be determined. They can be determined from flow nets or assumed to vary 

linearly below the saturation line. The forces on typical slices are shown in 

figure 2 of plate VI-3. To simplify construction of the composite force poly- 

gon, the resultant R of the weight and water forces for each slice having a 

sloping water surface is determined, as shown in figure 3 of plate VI-3. The 

composite force polygon for one trial factor of safety is shown in figure 4 of 

plate VI-3. The procedure for determining the factor of safety for zero 

error of closure is the same as that shown in figure 4 of plate VI-i. 

d. Earthquake. To consider earthquake effects in a stability analy- 

oil, it is assumed that the earthquake imparts an additional horizontal 

force Fh acting in the direction of potential failure as discussed in para- 

graph i if of the main text. This force is computed from the equation 

Fh = +W 

where 

W = weight of sliding mass 

+= assumed seismic coefficient 

The weight W is based on saturated unit weight below the saturation line 

and moist unit weight above this line, and does not include the weight of any 

water above the embankment slope. Figure 6 of the main text can be used as 

a guide in selecting the seismic coefficient. The horizontal force Fh is 

computed for each slice and included in the force polygon as shown in 
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figure i(a), plate VI-4. In the case of steady seepage, Fh can be combined ,,..-.: 

with the weight and water forces for each slice as shown in figure i(b), 

plate VI-4, and the resultant R can be used in the composite force diagram. 

e. Use of Composite Strength Envelopes. Stability analyses for sudden 

drawdown and steady seepage (including partial pool) require the use of com- 

posite strength envelopes. The applicable shear strength depends on the de- 

veloped normal force, which is influenced by the side earth forces. Cons@- 

quently, the applicable shear strength must be determined by trial and error 

as the composite force polygon is constructed. In analysis for sudden draw- 

down, the S strength is assumed as a basis for +D and the developed nor- 

mal force is determined for each slice as the composite force polygon is 

constructed. The developed normal force ND divided by AL is compared 

with the normal stress value at the intercept of the S and R envelopes to 

determine if the R or the S strength governs. For the steady seepage 

analyses (including partial pool), the developed normal force must also be 

determined in a manner similar to the procedure illustrated in figure Z(a) of 

plate VI-2. The S strength is assumed as a basis for +D in the first por- 

tion of the composite force polygon, and the resulting developed normal force 

divided by AL is compared with normal stress at the intercept of the S and 
RtS 

R envel-apes to determine when the 2 strength or the S strength gov- 

erns. Where the failure arc passes through more than one type of soil, ap- 

plicable: values of shear strength are used for each slice. 

3. Graphical Integratinn Procedure. Graphical integration may be used in 

stability analyses to balance the internal side earth forces and determine the 

factor of safety for balanced external forces. Vertical slices of unit width 

are taken at appropriate intervals along the cross section above the trial 

failure arc or surface of sliding. using the trial factor of safety, the re- 

sultant of the side earth forces AE’ determined from the force polygon for 

each unit width slice is plotted to form an area diagram, A sufficient num- 

ber of unit width slices must be used to define accurately the area diagram. 

AE’ , which is the resultant of the earth forces acting on the left and right 
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sides of the unit width slice, is assumed to act parallel to the average em- 

bankment slope being analyzed. The trial factor of safety for which the net 

area of the AE’ diagram is zero is the factor of safety for a balance of ex- 

ternal forces for the sliding surface being analyzed. 

a. Embankment Without Seepage. If the soil mass is not homogeneous 

with respect to density, the cross section above the arc may be transformed 

into an equivalent section of uniform density for use in obtaining force poly- 

gons (in units of feet) for the unit width slices. This procedure is illustrated 

in figure 1 of plate VI-5. The height of the equivalent section h’ at any 

point is equal to the height of a unit slice times the ratio of the unit weight of 

embankment soil in the slice to the unit weight used as a base. Where a 

slice includes two or more soil types having different unit weights, h’ is 

obtained by adding together the incremental height of each soil type times 

its unit weight divided by a selected base unit weight ybase . The unit weight 

of water is often used as the base, but where more convenient the unit weight 

of one of the soil strata or zones may be used. The force polygon (in units of 

feet) is constructed for each unit width slice as illustrated in figure 1 of 

plate VI-5 using the following steps: 

(1) Construct h’ . 

(2) Draw C ’ =&x 1 1 X- at the base of the width slice h’ 
D Ybase 

CO8 8 

(3) Construct a normal line from the head of C;> . 

(4) Construct a resultant friction and normal force vector at an angle 

Of 9, from the normal. 

(5) Construct AE’ from the top of the unit width slice h’ to intersect 

the friction vector. 

(6) The magnitude of FD is defined by step 5. 

(7) Construct a line from the intersection of FD and AE’ perpendic- 

ular to the normal. This step defines the developed normal force ND and 

Nl;(tan +D) l 

The embankment section must be drawn to a large scale so that the force 

3a VI-6 



EM IilO-2.-i902 
Appendix VI 
1 April 1970 

polygons for each unit slice can be constructed accurately. A plot of AE’ .: 

for each unit slice is then made as shown in figure 2 of plate VI-5. It should 

be noted that the force polygons for each unit slice are continuous vector 

plots in either a clockwise or counterclockwise direction so that AE’ acts 

toward the crest in the upper part of the embankment section and toward-the 

toe near the bottom of the embankment section. Consequently, in the area 

diagram in figure 2 of plate VI-5, minus and pius areas are obtained. When 

these two areas are equal, the summation of AE’ equals zero and the cor- 

responding factor of safety is correct for the sliding surface being analyzed, 

corresponding to balanced internal forces. It is useful to note that using a 

lower factor of safety increases the size of the -AE’ area and decreases 

the size of the +AE’ area. The areas can be measured, using any arbitrary 

units, by planimeter or approximated by Simpson’s rule. A plot of C AE’ , 

which is the net area of the area diagram, versus trial factors of safety as 

shown in figure 3 of plate VI-5, can be used to determine the factor of safety 

for balanced internal forces. The graphical integration procedure requires 

substantially less time to complete manually than the finite slice procedure 

(except for the sudden drawdown analysis), and various techniques can be 

utilized to reduce further the time required. For example, proportional di- 

viders (or a slide rule) can be used when constructing the equivalent section 

of uniform density shown in figure 1 of plate VI-5. Dividers can be used to 

transfer AE’ vectors to the area diagram. 

b. Sudden Drawdown, The use of the graphical integration procedure 

for sudden drawdown requires two analyses for an impervious embankment, 

as in the finite slice procedure. The cross section of the embankment above 

the trial failure arc i5 transformed into an equivalent section for conditions 

before drawdown and also for conditions after drawdown as shown in figure i 

of plate VI-6. For conditions before drawdown, moist or saturated unit 

weights are used above the upper pool level and submerged weights are used 

below this level. The unit slice force polygon before drawdown is shown in 

figure 2(a) of plate VI-6. The developed normal stress, using 9, based on 
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the S strength, must be compared with the normal stress at the intersection 

of the S and R envelopes to determine if the R or S strength gov.erns. 

The developed normal stress is determined by multiplying the developed nor- 

mal force for Nb by ybase cos 8’. An area diagram and a plot of C AE’ 

versus trial factors of safety similar to that shown in plate VI-5 are used to 

determine the factor of safety for balanced side forces. After drawdown, the 

magnitude of h’ is increased to include the weight of water in the embank- 

ment between the upper pool and drawdown pool. The values of the devel- 

oped normal force Nb found from the condition before drawdown (where 

C AE’ = 0) are used in the unit force polygons for conditions after drawdown 

as shown in figure 2(b) of plate VI-6. The factor of safety for balanced side 

forces with C AE’ = 0 before drawdown will be greater than the factor of 

safety for balanced forces with C AE’ = 0 after drawdown. Consequently, 

separate sections and diagrams should be used for the two analyses to min- 

imize possible errors. The above-described procedure must be performed 

for each trial failure surface investigated. The procedures for this type of 

analysis are given in plate VI- 12. 

c . Embankment with Seepage. (1) Water forces on the sides and base 

of each slice of unit width influence the effective normal force on the base of 

the slice, as shown in figures 1 and 2 of plate VI-7. The influence of these 

forces can be accounted for in any appropriate manner, but the following pro- 

cedure simplifies the computations required. The variation of water pres- 

sure with depth is assumed to be the same on both sides of the slice(fig. l(a)). 

Therefore, the total forces, UI, and UR - Ul , are equal and opposite and 

cancel each other. Note that force UR - U1 applies to that portion of the 

right side of the slice from the saturation line to a line parallel to it, as 

shown in figure l(a), and U1 applies to the remaining portion of the side of 

the slice. Although the resultant U of all water forces acting on the slice 

can be determined from forces U1 and U2 alone as shown in figures l(b), 

l(c), and l(d), it is not necessary to compute these forces separately to de- 

termine the resultant force U ; however, this can be done if desired. 
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(2) It can be shown that the resultant force 1J’ (i.e. U/y,) acts in a -.~ 

direction perpendicular to the saturation line. This makes it possible to 

use the simple graphical procedure illustrated in figure 2(a) of plate VI-7 

for determining both the magnitude and direction of the resultant force U 

without determining either U1 or U2. The graphical determination of 

(a) the developed friction force FD , (b) the developed normal force on the 

base of the slice ND , and (c) the resultant side earth force on the slice 

AE’ are illustrated in figure 2(b). This construction is valid only when 

the unit weight of water is used as the base unit weight in the unit slice 

procedure. Details required for verifying the validity of this procedure are 

shown in figure 1 of plate VI-7. The AE’ forces are plotted and summed 

as shown in plate VI-4 to obtain the correct safety factor, which corresponds 

to CAE’= 0. 

(3) In analyses for steady seepage (including partial pool) using the 

graphical integration procedure, the developed normal force multiplied 

bY Y W 
cos 0 must be compared to the normal stress at the intersection of 

R+S 
the S and R envelopes to determine when the S and 2 strength 

governs. When the trial sliding surface passes through different materials, 

the appropriate composite strength envelope should be used for each 

material. 

d. Earthquake. For the earthquake case it is assumed that the earth- 

quake imparts an additional horizontal force Fh acting in the direction of 

potential failure as discussed in paragraph Ilf of the main text and in para- 

graph 2d. The force Fh should be computed for each unit slice and added 

to the force polygons of the unit slices as shown in figure 2, plate VI-4. 

Note that in the equation Fh = JI h’ (total), the term h1 (total) is equal to 

the equivalent height for the total weight of the soil mass in the unit slice 

based on the saturated unit weight below the water table and moist unit 

weight above the water table. This equivalent height is not the same as the 

effective equivalent height h’ (effective) based on submerged unit weight be- 

low the saturation line and moist unit weight above it. 
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4. End of Construction--Case 1.t Unit weights and shear strengths used in 

analyzing this condition should correspond to those expected at the end of 

construction as discussed in paragraph 9 of the main text. Examples of 

stability analysis for the end of construction condition using the finite slice 

procedure and the graphical integration procedure are given in plates VI-8 

and -9, respectively. Additional analyses should be made during consfruc- 

tion using results of field instrumentation measurements and of tests on 

record samples where high pore water pressures are measured. This is 

further discussed in Appendix VU. 

5. Sudden Drawdown--Cases II and III. - Appropriate unit weights, shear 

strengths, and design assumptions to be used in sudden drawdown analyses 

are described in paragraph lib of the main text. In some extreme cases 

where a rapid drawdown condition is possible before pore water pressures 

developed during construction are dissipated, an appropriate reduction in 

effective stresses should be made using excess pore water pressures ex- 

pected at the time of rapid drawdown. 

a. Finite Slices. (1) Plate VI-IO shows an example of computations 

for a trial failure arc using slices of finite width for the sudden drawdown 

case of a homogeneous dam of impervious material. For each trial arc two 

analyses are required, one to deterrnine the normal forces that develop be- 

fore drawdown and the second to determine the factor of safety of the slope 

after drawdown using the normal forces determined in the first analysis. 

Submerged unit weights below the maximum pool are used for the “before- 

drawdown” condition; saturated unit weights in the drawdown zone and sub- 

merged unit weights below the minimum pool level are used for the “after- 

drawdown” condition. For the before-drawdown analysis, trial factors of 

safety are assumed, and errors of closure are determined until a factor of 

safety for approximate zero closure is found (fig. 3). The force polygon for 

the zero error of closure is then constructed as shown in figure 4, and the 

t Case designations are those described in paragraph ii of the main test. 
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normal forces from this force polygon are used for computing the factor of 

safety for the after-drawdown condition, as shown in,tabular form in 

plate VI-10. The factor of safety after drawdown is determined from the 

equation shown in plate VI-2. 

(2) The effect of seepage forces must be considered in stability analyses 

of upstream slopes of semipervious soils. In these cases, a drawdown flow 

net can be used in conjunction with saturated unit weights to determine ef- 

fective normal stresses and forces as shown in plate VI-ii. The water 

forces on the aides and base of each slice are determined from the flow net. 

The resultant R of the weight and water forces for each slice (fig. 4, 

plate VI-ii) is used to construct the force polygon (fig. 5). Saturated unit 

weights are used below the minimum pool level, and it is necessary to. con- 

sider the water on the outer slopes as part of the slice. In this way, both 

the weight of water above the slice and the water forces on the sides of the 

slice can be evaluated. Seepage forces may create a more critical condition 

near the lowered pool level than is shown by failure arcs through the top of 

the embankment, and additional analyses for failure arcs emerging part way 

up the upstream slope may be desirable. Such analyses should consider the 

riprap as a free-draining material. 

b. Graphical Integration Procedure. Plate VI- 12 shows computations 

for a trial failure arc using the graphical integration procedure for the sud- 

den drawdown case of a homogeneous dam of impervious material. Two 

analyses are required for each trial arc, as in the finite slice procedure. 

The developed normal forces ND for before-drawdown condition are used 

to construct the after-drawdown force polygons. The factor of safety for the 

trial arc was determined using the following steps: 

(1) Before-Drawdown Analysis. Trial factors of safety were assumed 

and the net area of the LIE’ diagram (Z AE’ ) was determined for each trial 

until a factor of safety for C AEf = 0 was found(fig. 4a, plate VI-12). Shear re- 

sistance along the base of each slice of unit width corresponds to the S or 

R strength, depending on the effective normal stress (ND COB 9) on the base 
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of the slice. The shear strength developed along the arc was determined by 

plotting the developed normal stresses, Nb COB 8 , determined using the 

S strength, as shown in figure 2a, plate VI-i2. (In this example problem, 

the S strength was used when the value of Nb cos 8 was less than 
4.150 kips per sq ft = 5, ft ) 
0.073 kips per cu ft 

(2) Using the factor o; safety found in paragraph 5b(i) above for 

Z AE’ = 0, corresponding force polygons for before-drawdown conditions 

were constructed and values of Nl!, were determined. 

(3) Values of Nb from paragraph 5b(2) above were then used to con- 

struct force polygons for the after-drawdown analysis. The factor of safety 

for after drawdown was determined by assuming trial factors of safety and 

determining the net area of the AE’ diagram for each trial until a factor of 

safety for Z AE 1 = 0 was found (fig. 4b, plate VI-12). 

6. Partial Pool, Upstream Slope- -Case IV. The critical pool elevation is 

found by determining the critical failure surfaces for various pool levels. If 

the assumed failure surface is a circular arc, the surface of the pool should 

intersect the embankment slope directly below the center of the arc for the 

first trial. The radii of the trial circular arcs are varied until the critical 

radius is determined. Subsequent trials should be made with the pool above 

and below this level. 

a. Finite Slit e s . A stability analysis for Case IV using slices of finite 

width is shown in plate VI- 13. Moist weights are used for the material; 

above pool level and submerged unit weights are used for materials below 
RtS 

pool level. A composite of the S and 2 design shear strength en- 

velopes is used in computing the shear strength along the assumed failure 

arc. A number of different pool levels should be analyzed for each trial arc 

to determine the most critical pool level and factor of safety, and the proc- 

ess repeated for other trial arcs. 

b. Graphical Integration Procedure. A stability analysis for Case IV 

using the graphical integration procedure is illustrated in plate VI-14, using 

the same section and trial arc as in plate VI-i3. In figure 1, the section 
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above the trial arc is converted into an equivalent embankment of uniform --- 
density Qsing the submerged weight of the foundation’soil as the base unit 

weight. The correct ehear strength used can be determined by plotting 

values of Nb COB 8 as shown in figure 2, There are slight differences in 

factors of safety between plates VI-13 and - 14. These differences are at- 

tributed mainly to small differences in measurements of the small-scale 

diagrams. 

7. Steady Seepage, Downstream Slope--Cases V and VI. A simplifying and 

conservative assumption often made in this analysis is that the curve of pie- 

zometric pressures along the failure arc coincides with the saturation line. 

However, it may be desirra.ble to construct a flow net to determine more 

closely the piezometric pressures along the failure arc. 

a. Finite Slices. A stability analysis for Case V using slices of finite 

width is shown in plate VI- 15. The method of computing the forces on a 

finite slice is the same as that using water forces as discussed in para- 

graph 2c of thie appendix. In this example, the water forces are assumed to 

vary linearly below the saturation line. Where a surcharge pool exists above 

the steady seepage pool (Case VI), the weight of water due to the surcharge 

pool must be added to those slices upon which it acts. The procedure for 

determining shear resisting forces using composite strength envelopes is 

given in paragraph 2~. 

b. Graphical Integration Procedure. A stability analysis for Case V 

using the graphical integration procedure is illustrated in plate VI-16 using 

the same section and trial arc as in plate VI-15. In figure i, plate VI-16, the 

height of the soil above the failure arc is converted into equivalent height of 

material having a unit weight equal to water for convenience in handling water 

pressures. Unit width slices are selected at intervals where change8 in 

boundary conditions occur. The slight difference in factors of safety between 

plates VI-15 and -i6 is attributed mainly to small differences in measure- 

ments of the small-scale diagrams. In Case VI the equivalent height is in- 

creased accordingly for those ,u.nit slices that pass through the surcharge pool. 
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8. Earthquake9 -Case VII. This case consists of an analysis of Case I, 

Case IV, or Case V with seismic loadings included. The analysis can be 

made by using either effective or total stresses, but only total weights are 

used to compute the earthquake force Fh. 

a. Finite Slices. A stability analysis for Case VII using the finite slice 

method is shown in plate VI-17. In this example, Case V (steady seepage) is 

analyzed under earthquake c onditione. The procedure of analysis is baeic- 

ally the same as that followed in the Case V example in plate VI-15 except 

that the horizontal earthquake force Fh is added. 

b. Graphical Integration. An example analysis for Case VII using the 

graphical integration method is presented in plate VI-18. In this example, 

Case I (end of construction) is analyzed with an earthquake loading. The 

only difference in this example and the example of Case I given in plate VI-9 

is that the horizontal earthquake force J?i, is added to the force polygon. 

Moiet and saturated unit weights are used in computing Fi, while moiet and 

submerged unit weights are used in computing the equivalent height h1 . 

..- 
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WATER SURFACE 
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FIGURE 2. AE’AREA DIAGRAM 
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CURVE DEVELOPED 
BY PLOTTING h’ AT 
SELECTED INTERVALS 
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FIGURE I. EMBANKMENT SECTION 
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